U
se of economic evaluations is now common practice in the reimbursement of novel health technologies in Canada. Although several types of economic evaluations can be conducted, cost-utility analyses have been favoured in Canada and abroad, [1] [2] [3] [4] especially when examining interventions that can affect patients' health-related quality of life. The results of cost-utility analyses are generally presented in terms of the incremental cost per quality-adjusted life-year gained. The total number of quality-adjusted life-years gained by an individual assigned to a given treatment is obtained by multiplying the amount of time the individual remains in a given health state by a weighting function, the utility score, that reflects the preference value placed by the individual on the given state. By convention, "dead" is assigned a utility score of 0.00, whereas "perfect health" is assigned of utility score of 1.00. 5 In past years, there has been increasing interest in estimating utility score norms for the general population because these norms are of particular value when comparing specific patient subgroups with the general population and as inputs when accounting for gains in terms of health-related life expectancies within economic evaluations. Such norms are also of clinical value because they highlight how a given subset of patients may differ from the general population. Although population-level norms for the United States and the United Kingdom have been produced, 6, 7 Canadian data have mainly focused on subsamples of the country's population. In addition, these Canadian values, some of which were generated more than 15 years ago, are outdated and may not accurately reflect the general population today. [8] [9] [10] [11] [12] [13] [14] [15] [16] Current Canadian guideline recommendations are encouraging health outcomes researchers to use estimates reflective of the general Canadian population. 2 Furthermore, given that these recommendations also advocate for the production of stratified economic evaluations when results are heterogeneous, 1, 2 there is a clear need for much finer granularity in utility score inputs than what is currently available to produce age-or sex-stratified analyses at the provincial or territorial level. One way of obtaining Canadian and stratum-specific utility score norms is to examine the utility score measures obtained through use of a generic, multi-attribute health status classification system administered to a representative sample of the current Canadian population. One such system, the Health Utilities Index Mark 3 (generally referred to as the HUI3), [17] [18] [19] has been administered to representative samples of the communitydwelling Canadian population within multiple versions of the Canadian Community Health Survey since its inception in 2002. 20 However, utility score norms based on these data have yet to be produced. Therefore, using the most recently released Canadian Community Health Survey data, we aimed to produce age-and sex-specific Canadian, provincial and territorial utility score norms, which can be used to conduct Canadian economic evaluations, monitor the health-related quality of life of the Canadian population and interpret utility scores generated in various studies. Furthermore, because the Canadian Community Health Survey also examines respondents' self-rated health, a metric that has been shown to predict morbidity and mortality, 17 we also aimed to determine Canadian utility score norms corresponding to respondents' self-rated health.
Methods

Survey design
For this study, we used 2-year combined data from the 2013-2014 Canadian Community Health Survey. A detailed description of this survey can be found elsewhere. 18 Briefly, Statistics Canada selects a representative sample of the Canadian population living in the 10 provinces and 3 territories aged 12 years or older to whom the questionnaire is to be administered. Individuals living on Indian Reserves and on Crown lands, Canadian residents of institutions, full-time members of the Canadian Forces and residents of certain remote regions are excluded. Statistics Canada estimates that the Canadian Community Health Survey covers about 98% of the Canadian population. 19 Interviews were conducted in person using computer-assisted personal interviewing or by phone using computer-assisted telephone interviewing.
19
Health Utilities Index Mark 3
Respondents' utility scores were assessed using the HUI3 instrument of the HUI system. [20] [21] [22] The HUI3 combines a generic comprehensive health status classification system and a generic health-related quality-of-life utility scoring system. It examines 8 health attributes (i.e., vision, hearing, speech, ambulation, dexterity, emotion, cognition and pain/discomfort), with each attribute having 5 or 6 levels; the combination of the various attributes and their levels creates 972 000 unique health states. Utility scores for the HUI3 range from -0.36 to 1.00, with "perfect health" having a utility score of 1.00, "dead" having a utility score of 0.00 and "states worse than death" having utility scores less than 0.00. The minimum clinically important difference for the HUI3 has been estimated at 0.03. 22, 23 In population health applications, some analysts use a minimum clinically important difference of 0.01. 23 Similar to respondents' self-rated health, 17 HUI3 scores have also been shown to be predictive of mortality and morbidity. 24 In addition to providing utility scores reflective of Canadian com munity health preferences, 21 it was the sole utility score instrument administered to respondents of the 2013-2014 Canadian Community Health Survey.
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Self-rated health
Respondents' self-rated health was examined using an ordered categorical scale (i.e., excellent, very good, good, fair or poor).
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Statistical analysis
We used descriptive statistics to summarize the sociodemographic characteristics of respondents. We examined results at the national level, with further stratification by the province or territory in which respondents resided. To preserve confidentiality, respondents from the Yukon, Northwest Territories and Nunavut were grouped, whereas respondents from all other provinces were analyzed separately. We presented descriptive statistics as absolute and relative frequencies, with the exception of respondents' age at the time of answering the survey, which we presented as the average age (with 95% confidence interval [CI]) within the Canadian and provincial or territorial populations and as the absolute and relative frequencies of mutually exclusive age categories.
For a small proportion of individuals, we could not estimate utility scores because they refused to answer key HUI3 questions; HUI3 data for these individuals were classified as missing, and they were excluded from the analysis. We used a multivariable logistic regression model that included all examined sociodemographic characteristics to identify predictors of nonresponse. We estimated utility scores from variables derived by Statistics Canada for those who completed the 30 HUI3 questions. In addition to the population-level norms, all utility scores were stratified by age (by 5-year increment), sex and jurisdiction (with our stratification approach creating 575 distinct strata). We then examined mean (95% CI) and median (interquartile range [IQR] ) utility scores for all of the examined strata. In addition, we crosstabulated utility scores and respondents' self-rated health (excellent, very good, good, fair, poor).
We weighted all descriptive statistics to comply with Statistics Canada vetting rules; the sampling weights and bootstrapped weights used to estimate bootstrapped 95% CIs were provided by Statistics Canada and were used to extrapolate the results to the Canadian population covered by the Canadian Community Health Survey. We conducted all analyses with SAS version 9.3 software (SAS Institute Inc.), using survey-specific procedures (e.g., proc surveymeans) when appropriate.
Ethics approval
We accessed the data through approved research data centres at McMaster University and Université Laval, following approval of the proposed research by Statistics Canada. All data were de identified, and vetting procedures were applied to ensure confidentiality and protection of the respondents.
Results
Sociodemographic characteristics of weighted sample
For the 2013-2014 Canadian Community Health Survey, 147 009 households agreed to participate in the survey, and 128 310 individuals responded (response rate of 87.3%). These respondents were weighted to represent a weighted sample of 30 014 589 Canadians (about 98% of the Canadian population). Table 1 provides the sociodemographic characteristics of these respondents, and Appendix 1 (available at www.cmaj.ca/lookup/suppl/doi:10.1503/ cmaj.170317/-/DC1) provides the sociodemographic characteristics for each of the stratified jurisdictions. Just over half of the weighted sample were female (weighted frequency count 15 199 574 [50.6%]), and the average age in the weighted sample was estimated at 44.8 
Health Utilities Index Mark 3
Of the 128 310 respondents to the 2013-2014 Canadian Community Health Survey, 4656 (3.6%) did not provide full responses to the HUI3 questions, which prevented us from estimating their utility scores. Results of a multivariable regression model comparing these individuals with those who provided complete responses to the HUI3 questions are shown in Table 2 . According to this model, respondents who were women, who were more educated, who had a higher household income and who resided in the province of Quebec were more likely to answer all of the HUI3 questions. By contrast, respondents who were older, who were single and who resided in Alberta, British Columbia, Manitoba, Newfoundland and Labrador, or Saskatchewan were more likely not to answer all of the HUI3 questions. A histogram of the utility score distribution for the remaining 123 654 respondents (96.4%) is presented in Figure 1 . As expected, the distribution was not normal. The upper bound for utility scores was 1.00, and the lower bound, involving a small proportion of the sample, was less than zero. Table 3 provides the age-and sex-stratified utility scores for the Canadian population; jurisdiction-stratified tables are provided in Appendix 2 (available at www.cmaj.ca/lookup/suppl/doi:10.1503/ cmaj.170317/-/DC1). The mean and median utility scores for all Canadians within the 2013-2014 period were estimated at 0.863 (95% CI 0.861-0.865) and 0.927 (IQR 0.838-0.972), respectively.
Cross-tabulation of utility score measures with respondents' selfrated health was possible for the majority of respondents for whom utility scores were provided (weighted frequency count 29 313 389 [99.9%]). Average and median utility scores for each of the 5 levels of self-reported health are shown in Table 4 . As expected, utility scores decreased with worsening self-rated health, from a high of 0.942 (95% CI 0.940-0.944) for respondents who reported that their health was "excellent" to a low of 0.399 (95% CI 0.378-0.421) for respondents who reported that their health was "poor."
Interpretation
We estimated that the average utility score for the 2013-2014 Canadian population was 0.863 (95% CI 0.861-0.865). Slight variations in the average utility score were observed among the vari ous provinces and territories. All provincial and territorial averages were within the threshold for the minimum clinically important difference, showing that results differed only slightly among provinces.
We also provided reference utility scores for individuals, which can be used when researchers have collected only respondents' self-rated health. Similar to what had been shown by others, 27 our results highlight that any variation in self-reported health was associated with a utility score difference extending beyond the minimum clinically important difference. Such results emphasize the importance for researchers, clinicians and decision-makers of recognizing the value of changes in an individual's self-rated health.
Our study updates and extends out-of-date age-and sexspecific utility score norms at the Canadian, provincial and territorial levels using a representative sample of the current Canadian population. In 1999, using data from the 1994 National Population Health Survey, 28 Mittmann and colleagues 8 published Can adian utility norms for individuals as a function of the number (i.e., ranging from none to 11) and type of chronic diseases they reported experiencing. The average score for individuals with no chronic diseases (i.e., 0.93) has been recently cited by others as the Canadian HUI3 norm. 29 Another set of estimates was reported by Kopec and colleagues, 30 who used the same 1994 National Population Health Survey data to estimate that the average utility norms for Canadian men and women were 0.906 and 0.887, respectively. Although our sex-specific estimates for the Canadian population are closer to those reported Table 3 (part 1 of by Kopec and colleagues 30 than to those reported by Mittmann and colleagues, 8 differences with our estimates remain greater than the minimum clinically important difference for HUI3. Although these differences could highlight a potential for utility norms to vary over time, the lack of a minimum clinically important difference between our estimates and those reported by Pohar and Jones (i.e., 0.87) 12 does not support this hypothesis. Future work is needed to examine whether Canadian utility score norms vary over time.
Limitations
Our work does have limitations. We could not estimate utility scores for a small proportion of respondents (4656 [3.6%]). The health-related quality of life of nonrespondents may differ from that of respondents. As such, the norms we present may be biased by nonresponse. Furthermore, specific subgroups of Canadians are not covered by the Canadian Community Health Survey (i.e., individuals on Indian Reserves and on Crown Lands, those who are residents of institutions, full-time members of the Canadian Forces and residents of certain remote regions). Although we cannot assume that our estimates extend to these excluded subgroups, the exclusions represent only about 2% of the Canadian population aged 12 years or older. 19 The utility scores that we present were estimated using the HUI3 scoring algorithm. Although the HUI3 is one of the most commonly used generic utility instruments and is recommended for economic evaluations by Canadian guidelines, 1,2,31-33 other instruments can be used (e.g., EuroQOL-5 Dimensions, 34 Short Form 6-Dimensions health status classification system 35 ). Previous work has shown that using different approaches to assess individuals' utility scores and using different scoring algorithms may yield different results. 36, 37 Alternatively, given that the EuroQOL-5 Dimensions is the most frequently used instrument and that a Canadian algorithm for the 5-level version has recently been published, 38 we could have considered estimating Canadian utility norms using this instrument. However, unlike the HUI3 instrument, which is currently administered within the Canadian Community Health Survey, the EuroQOL-5 Dimensions 5-level instrument has yet to be administered to a large representative sample of all Canadians.
Differences in terms of classification systems, scoring algorithms or sociodemographic characteristics of respondents may hinder comparison of our results with those obtained within other jurisdictions. 6, 7 Finally, beyond the reporting of results specific to age, sex, jurisdiction and self-rated health, we did not examine the effect of any other sociodemographic characteristics or of the presence of any comorbidity reported in the Canadian Com munity Health Survey. Previous work has shown that sociodemographic characteristics and comorbidity status can influence respondents' utility scores. [8] [9] [10] Future work is required to examine the effect of specific sociodemographic characteristics and of the presence of comorbidities on the current Canadian population with regard to their health-related quality of life and to determine whether previously identified effects still apply.
Conclusion
In this study, we have estimated Canada-wide utility score norms pertinent to the current Canadian population aged 12 years or older. These benchmark values can be used for comparisons of results obtained within a Canadian study or clin ical population and the general Canadian population. Given that we conducted several age, sex and jurisdiction stratifications, these norms may favour the planning and creation of future stratified Canadian economic models, as well as their subsequent evaluation by Canadian outcome researchers and decision-makers. 
